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a«attWI*«l'AKS©«-*13TB 2 - 






3 yV7-HSO»3-2 






(74)«BA *31± Kft - 









(57) [sm 




« 



(2) 

1 

its 37i&±<^>m.i^bi)-'-orB (i) 

%«-t*GaN^*m (A) I:, m&S!Mii^X^~7. 

(i) ^-:m<o^mm^^ti-t'b^':>tt^m. 

^m-tz.tti:<. St'^-T.iiLhlCGaN^tm (A) & 
S«tJib#SJ:-5)&, /<-:;iS©GaN^tmK:^rr6 

1 I^G a N^kMs^ K<y h«»>gC^m 

|&-r«GaN*tm (A) i:S:aHRt«t»©T?fe«ll* 30 
m t^»2g3tfi(DGaNjMl^h> h«^S®!£i^ 
& 

laS:^4] /<-;:^SOtmfe*tJmt«GaN* 
*m (A) S:AlGaNi:LT, -eOA 1 GaN J:»J% 

A 1 ^o>m'btzmiijtDmi)^^tti>&f- K«y h & 
tii*«5] ^|^l~4<Dv^•f^v*^^cfB«©5lSi* 

^SrfflVV ^|£i*t£»CJ:oT#e>nSGaN^^^K 
tti>G a Na^(*583yg?®ii6i*& 
[000 1] 

[0002] 

[«aw>«*i5i GaN*»)ia)wi immsKom 

^f-f:t-K (LED) *'^^^^feos:«^^^c^lf^^ 
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[0 0 0 3] GaN9ft56)lfc^^^«:*^T'=t, 
«^JS&^V^fet»0*^fe«. I n G a N SrfflV ^T4^•# 

K^y htcmffia&t*^. I nG a NO*?#^S«: 

(pa^^^m^etSfcg fctlTfe in*<InGa 

[0 0 0 4] InGaNfi^^^M^Ofi^K-vSW'Sc 
asfifi, InGaNei*(DffiaJCj:oTInGaNS4' 
(C#fi£l-€.fcC5T'*)S. ftfi:;?, GaAs*©*j!^T*li, 

ICie^Sa-tt#*wi:*<We>*^t«:ofe (Appl.Phys. 
Lett.69(1996)4096 ) . iOGaN**^-Ky h<W^fifc 
©jljfj-XAli, ItriainGaN-^, GaAs^JCfett 

[0005] 

[«W3WWttl/J:e»i:-rsii!SI3 ±l2©GaN^^-K 

SlCioT, g!I(DGaN*$m*^e>«:*S 

li) )!)«Sai^-Ky h&a«!>ato*T?J^a4x. OaN* 

*^K>yb«Bii:Sns. 9^oX. z.®J:e>&GaN^ 

[0 0 0 6] *5l«OBWJ±. ±iB®J:e»«i:(JaW)Ga 
lS{bSnfefffi<i:GaN5FsS^ F'V h«3t®}!6i*a«: 

[0007] 

(1) GaN9^tmA^e>«c«ii$aS«:'<-:^StU St 



(3) 

3 

aN*;^ (A) wmsm:xK^7.m\zmt 
^0£^^ mbt-G&i^Mm (A) mm 

m. 

[0 0 0 8] ±|Bfei:tfJ£^TOSiW■r♦V^•i (i) 

i (i) K-y(mammmi^t^-&^^t>fj^wm 

^iktZtfji<. ^K-TMtKGSiUm^ (A) & 
[0 0 0 91 (2) ±iai^-K^/ h S:iI«)i2l^T♦^-:^ 

T'*-5±ia (1) fa«©GaN*a^Ky h«B§©»fiS 
[0 0 1 01 (3) S^-Ky h©*m<!!>A>F^^'y:^ 

tmt^Gaumi^ (A) i:«:aHii-r*%)®T'ife«. 

±IB (1) *fett (2) 8BK©GaN*»?-KyM!KS 
too 1 11 (4) ^-xM<^i5Jitfmrfi>Ga 

N9p!*m (A) SrAlGaNilbT, -t©AlGaNJ; 
h&J^^«t>OT?fe*±IB (1) iE««>GaN*ft? 
[0 0 1 21 *«WK:J:*GaN^^-K'y h« 

mo^miktm^mmi. ±e d) ~ (4) ©vx-rn*^ 

^ClE«©SSi*&^cJ:o•C#e>^^«G aN^^^Fv h 

[0 0 131 &.r. :mmmi, ^-7.Mi^m^i>G 

aNJ^S: r/<-xtmj , 4^F'!/^S:^I«>ii^•r' 

GaN*tm (A) S: rdpY>y:/«fsfj . 
CD#«&»cJ:oTiafiW^bL/J^an4»7-Fy h©G 

aN5f,tms: rFybtmj ^^(Dvmmmm 
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j!)^e)^fcS*^Ff *oF^'^tmi:^^lla^«ffl^^^ 
Fv h*^ F^v y J: y :AcS v^tmK: 

[00141 

a^ife^-xiaiifcG a Nmmi:mti>tA^ f^ 

m 3 7C«±(iMffl«i:-r« i:. *-f Fy h^Rfi©-^® 

y :^i:ttJW:*IIB«CT*^ Fy h S: 

[0 0 151 ;rz:-r% GaNmmif^ML&ti>^^ 

mii. GaNJp^HmilbTAlGaN&lKSfiJlfiS-B: 
Sicii, AlMf^i:bThU>i^;i'7;i'^-f A (TM 
A) , GalP4i:bTh'Jjlf^;i/3!fyfi* (TMG) . 
VlBl3^thX7y'^-7^emti>^XSbi>o 
[0 0 1 61 mk0mt-mx\i. *?-Fy h©^«5: 
^laPgilU ^•vy>^S©fiKS5:l|2epgi:bT, « 

n^wm^^^^taifizsmzmvmxx^^tLif. * 

[0 0 171 fe^u 

±ia (i) ©BBfi&C**. IP^> '<-:xiii®3®R«S: 

fiP^. /<-;^.tmi:=5p^y::^*mi:l±> ^^JCGaN 
[0 0 1 81 /<-:x*mi:*^y::^i:*^±i3©*^ 

y^^- 7 7 jt ^J xJ^-:^®^'^^ G a NSygS® 



(4) 

5 

[0 0 19] 

<0«JIW»6. ft-fHl (a) lCwtJ:"MC lfrt»CT> 

tSGaN**m JC*fj5t4mS:^ 
;tt«;Jf:5^aS:'<-:x®lc#«&te. 20 

/<-:;i*m»c»bT±iB (i) mmm^mti>^ 
[0 0 2 0] z(Dmisy<^ a ©«iiss:MK-r*^w-p> 

01 (b) K:a^tJ:e)tc, ^-^Si±tc^mte*^ K 

[0 0 2 1] *«ffiT-VNe)GaN**milli. ^InX 
GaYAlzN (OSX^K G^Y^K O^Z^ 

1, x+Y+z=i) T-^s*xs nifi^{b«»^(*-e 
[0 0 2 2] ^-T.Momt^ Kfi^SSivsS^b 

[0 0 2 3] /<-;;^ffi±JC#Mi&t'6=^r^'v:::'*W4t4. lif 
7W)g^b#!|i^»(*i:1-6. 27cOtmS:=^^<y^*mi: 

<. :^p-«-v:^tmi:iBfi!UtoM^j:6*^F^y hAW^a 
4^^l;v^3t)^e>■eife'S. 

[0 0 2 4] /<-;^ffi±(cif(^)J:e)<til!B^=^^w'?^** 
f4S:^U ■fr*^e>if0J:e))W|ja^«)l:^F«J'h«:^ 
:SS-B:S*HilS83£5n-f, BWlCJSCT 3 TxXkhOiG a 

«)tl|JilbT«ffl«:*m®-ffili:U-CJl, AlGaN*« 
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#»fe>n6. AlGaNS::^r^'y:/*mi:bTfi«&1-« 
Zt\Ziir3X. ■f©AlGaNJ:»Jt»Al^»0j*iI>b 

fejiaifctfc®*m*^6><fc«ft^F'vh (BP^ ^•vvy'a 

J: y F^-v y zfO/h^ V F V S:J*fiS 
««&Ufei:fey©AlGaNS::^^-V-yyjii:'t6i 

[0 0 2 5] /<-:^StcS^-F'vhS:J^^tetcii. ± 

lvtfiv\ «a!l[®*iSSil5H«Sn*v>*^, mii, MO 
CVDefetCj:oT, AlGaNJgaS±ffiS:'<-:^ffiil 
tSS^T&nii. MOC V DiSfirtX-A 1 G a Nj^S 

U F'V h«i5:J^fi!l-rs. 
[0026] 7>^^J— 7ri'f 

7 r * > h i:f •SOT'fellli. *(0iSaicH2 iST. ^ 

[0 0 2 7] yy^-^-'^r^yyt. i/tgv>e>n4 _ 

$tV'5fcV%. mii. AlGaNieSl&'^-^Silb 
^K-7.m±.ViP^ 1 G a N(Di^S:fl«&bS?- F'V 

ryf-^-yy^^y^'i^^'^ 

4 , s 12 He , *fettme>©S^;V:^. Cp2 Mg 
(yi%t/'9xiKy9Vx=.ji>-^^it^i/t>U) Wi^if^ 

[0 0 2 8] Jl^ F>y ViBi^Xf^^vzfSm^ti^i> 

[0 0 2 9] <B-<r<Oft^Fy ttzA 
^-F»yh®^OSI^>'^ti. r>^-9-7ri'*Vh© 

9>t i: bTgCfbS-BrSZlillC J:oT«IW-r«iil*^ 
[0030] Rhti. 1 oofi^ F*y FflBi&iSi-rs 

^F>yh«iiiS:^^t-J^^t-5:ii:*^X'$«.. BPfe, 0 
2lc5a©{«S#tfTa^tJ:-i)K:, ^fe-f. ^-:^»B® 

±iiic*rt«*-^ •>:/4m<)5fl«&(cj;o'C*^-F<5; h d 
1 t^'ry'fMB 1 iiSrJ^fiRUS^-F-y hfiCtt^tofe 



7 

MtaMi: (dl, Bl) ~ (d5, B 5) tl/T, 5 
(0 0 3 1] #1*^ h«Si®*eK:?^fiitS*ve* 

10 0 3 21 *58W»CJ:oTlie>*l6*^-K'5/ h«Bi 

lGaNi:t«©*W*U\ 
[0 0 3 3] K>y h«r)i®|lB&:*ffiS: 

ij, m(otzibKmtt.im0LEDmt.bxBhx 
^^i)■^^t£i>1^^mrm^^'^xm^s.to, ±iasi^ 

B (nSi'^-yKS) is^ffe^fc-TpSi^^'y KS, S5 
ttpSn^^fhST'&y. v%-fn*>GaN^*ififA^e> 

[0 0 3 4] 03O09lCfeW4e39M (pS, nS) ® 

A^e., ieas^ffliisnsiiibJJifflii&pSii'rs-iaw 40 

(0 0 3 51 03(;!)ft^K«y h«Bi3C33W«'<-^« 
Bi::*^y:/*C(!!)ei!!®J3; HCffeoTt*, ^v^^c 
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30!)ffi!m ft^K>yM«lr3l3; 0iea@! (fiSTTtt 
nSD ©'<->^«B (nSi^^y KStUTlWfi-rs) 

C (r>K-:/) tii^<^tt*)> *©±fcSf>lcpS!i'5 
'yK«4*^fifc$4xTv^S. 03O/<-:^MB«: 

(0 0 3 61 J:i2bfeJ:e)lc, '<-;^*t 

(00371 I^^Sit, G a N^S](>^^Rri&^t) 

S-e6IBK:iH,fflSnTv%s, *7r-f 7, S i c 
^*W&n*. «:A^T=t, -!J-7r^70Cffi, A®, 

6 H- Si cm m^cmyr>(rmmtL 

jK•^f»IIKS0^®JSV^S:igfOtSt«)®ZnO, MgO 
^A 1 N^^'ty 77-S«:l2t-tfc*»®'e&oT%A 
<, Se,tCJ4GaN9^^&®«SS:^lC«t6t'©T' 
t,j:vx. tasODffiim S8Sil«:-5-»J-77'f7ieSSfi 

[00381 

CD5£i:J?a«:«v^«:A^6>, S3lCatt«BSOLEDfc^ 

»«'<->^^fcAlGaNi:U *-v«y7Wi:bT 
AlGaN^MI4«^iiS&t€>Z:il(Cj:oT. AlGaN/< 
-:xMBi:, ft^-K'yhdi:, AlGaN^r^-yTT^MC 

mxibi. »^-Kf h«5i3li, '<-;^S 

KM) BS:Alo.i5Gao.85Ni;U =¥-v«y:^SCS:7 

:/K-::^®Alo.i Gao.g Niib^:. 3^ 

nurx-:^*). iiswfcGaNfcL-raAsffifiR-efeo 

fe. pSf^'V KM40imii. Alo.lsGa 

0.85Ni:bfe. 
[0 0 3 91 OlSfimi |g:t)£6tlcDi^Sm 
1 ailbTtt-!J-7T'f7C®S«5:Mv^^-. *-f:i©-9- 

H^T-ei 2oox;*7?iHau -y-v/i/xy^^yfe 

iffofe. -fOgtiaS«:5 0 0'C*T'TlfAlM?4f:bT 
TMA, NMf4i:LT7>=E-7S:SfEU A 1 NflKS/^ 
y77-®l b«:3 0nm^;gaii-, i(SS^l?:# 

[0040] (nSnv^fi' hB2(D}^^ fiKSjaSS: 
lOOOTCtCfl^aU GaMlWtl/TTMG, N^fc 
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nSG a N 3 hJi 2 «: 3 It mfifeUa-ftfe. 

[004 1] ui^K«y hmt^mm 

&«i»U naAlo.l5Ga0.85NA^e)«i4'<-:^SB 

(004 2] (2K-:3iffiCD*ffi*t!a:iaKS:l OOOTC 

[0 0 4 31 (3)JIT-K5»hdi:#-vy:/MC<z»^;fiR 
JHiatSrl lOOICfcU TMA, TMG, 7y=^-7 

3e)»C3nS:rtasiCtItt)jit/J:^KU AlGa 

fe. «y :/SCCDl^tt 2 0 n mi: Ufc. 
[0044] (pSi'^y KS40J^ ^ftSSS:! 
lOOTCilU TMA, TMG, r>^-7, K-A:/ 

(Cp2Mg) femU Pl!Alo.l5Gao.85N*^e. 
ti.h'^'vv KS4 «:0. 5 Amfife:gS-B:fc. 

[0 0 4 5] CpSn^^i'hSScW^^ jS^iaKfe 
iooox:i:u tmg. 7>=E-r. Hixs-^-i^y 

hmi:bTCp2 MgS:«(ijt&U pMGaNai'^fi' 

[0 04 6] mmismm mwrns^^^'^) w 
u ss^sw^ 8 0 01CT' 2 ^^xsrr--M!m£.^ 

ofe. Sft»c. pS!3>iti'l>S50±JCpSa8i6S: 

^pS!Si:S-?-Ky h«rji©-IP«:x-y^vm*U 
na3>ifi'hS2©±iBS:»ma-&. nS»«ffi7&J^ 
LEDi:L/fe. 

[02] 
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[0 04 7] iOLEDS. T o - 1 8 ;^t-A^K: V> 
>hU 2 0mA'eO3tS<Da!B£S:tfofei:35, 5 0 
m c d -e* »J, fi*lfe«)mi4«:«tS«i»?TfeS 
ii:*«t>*^ofc. 

[004 8] 

T, J:yiK»S|^03:S&«SlSfbLTGaN*S^^K'5/ 
10 AtlSCli:)5i^'C^4J:^lC«tofc. 

[gns(oisti#^i%ii9] 

[HI] *aW«)SE&5&atCJ:o-CGaNJ^^-Kyh 
ffioSi:E9!l1-4fe«>»c. /<-:xJglC7\y^>y«:Jfil/ 

[02] HifC3^t5Si5?ffiS:ii«y>Itz:i:»c*oT^ 

[03] *««HK:J:oTl£§a*lfeGaN*«}^»?© 
Hf!l«:att»i650-e$>«. RI0'T?»i. SW9®fc«)lC =& 
®<D^ S^-K«y 1> • mfii^TliS'iifiit^L'TStL/ 
Tfe»J. iaSoifc^i:till«t*. (ifi©Si:EgiJ-r 

[^f^oSiW] 



a 




30 B 




C 




d 




S 


7yf^-yrtf9yY 



[03] 




(7) 

[HI] 
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(b) 
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8 •rvi^--?r9t>y 
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